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•  For an adjacent spectral line of wave length A, -f- ^A the position of the diffraction maximum of order h is given by
sin (<P + d<l>") = h(\ -f dX) : d,
i.e. the angle d$ between the diffraction maxima corresponding to the lines A and A, -(- d^ is
dty = h-d"k- : d'cos 0.
In order that the grating may separate these two lines, this angle d$! must be greater than half the breadth of the diffraction image of one of the lines, i.e.
d<P > d4>,    h-dk > & : m,    ~^- > —.   .    .    (88)
Thus the resolving power of a grating is proportional to the total number of lines m and to the order It of the spectrum, but is independent of the constant d of the grating. To be sure, if d is too large, it may be necessary to use a special magnifying device in order to- separate the lines, but the separation may always be effected if only the resolving power defined by (88) has not been exceeded.
In order to separate the double D line of sodium for which d^ : A. — o.ooi, a grating must have at least 500 lines if the observation is made in the second spectrum.
19. Michelson's Echelon.*—From the above it is evident that the resolving power may be increased by using a spectrum of high order. With the gratings thus far considered it is not practicable to use an order of spectrum higher than the third, on account of the lack of intensity of the light in the higher orders. But even when the angle of diffraction is very small, if the light be made to pass through different thicknesses of glass, a large difference of phase may be introduced between the interfering rays, i.e. the same effect may be obtained as with an ordinary grating if the spectra of higher orders could be used. Consider, for instance, two parallel slits, and let a
* A. A. Michelson, Astrophysical Journal, 1898, Vol. 8, p. 37.. Hence sl — — s, i.e. the point JPt symmetrical to Q with respect to C, must be the image of Q upon the circle.
